This work was carried out during the two successive summer seasons of 2016 and 2017 in a Private Farm, Dondet Village, Meet Ghamr District, Dakhlia Governorate, Egypt to study the effect of various sources of nitrogen fertilization which equal 60 kg N/fad., on growth, yield and pod quality of snap bean cultivars (Paulista and Bronco) grown in clay soil under flood irrigation. The results showed that, fertilizing Paulista cultivar with 30 kg N as organic nitrogen (ON) + 30 kg N as MN/fad., (ammonium sulphate) + Nr (nitrobein) increased dry weight of leaves, branches and shoot dry weight/ plant, chlorophyll a, b, total (a+b) in leaves tissues, total yield/fad., and average number of pods/ plant as well as total carbohydrates and total protein in green pods in both seasons. Whereas, the interaction between fertilizing of Bronco cultivar with 20 kg N as ON+40 kg N as MN/fad.,+Nr increased average pod weight and total fibers in green pods in both seasons.
INTRODUCTION
Snap bean (Phaseolus vulgaris L.) is one of the most important vegetable crops grown in Egypt not only for local consumption, but also for export purpose. In Egypt, the cultivated are of green beans plants in year of 2014 was 59.664 fad., which produced 253110 tons with average 4.242 ton/fad. (FAOSTAT, 2015) .
For increasing the productivity of snap bean to meet the increment in human population, that may be achieved by increasing the cultivated area with using good cultivars for the best yield and good quality.
Many investigators reported that there were differences between snap bean cultivars for growth Excessive amounts of inorganic fertilizers are applied to vegetables in order to achieve a higher yield. However, chemical fertilizers alone generate several deleterious effects to the environment and human health and also should be replenished in every cultivation season since, the synthetic N fertilizer is rapidly lost by either evaporation or by leaching in drainage water causing dangerous environmental pollution (Ali et al., 2007) . Moreover, continuous usage of inorganic fertilizer affects soil structure. Hence, organic manures can serve as alternative to mineral fertilizers, improving soil structure and microbial biomass (Dauda et al., 2008) . The role of nutrients is one of paramount importance in booting productivity and quality of snap bean which is a heavy feeder of mineral elements and continuous use of inorganic fertilizers resulted in a deficiency of micronutrients, imbalance in soil physiochemical properties and unsustainable crop production (Jeyathilake et al., 2006) . As a result, farmers are currently changing from conventional to organic farming systems which don't use synthetic fertilizers and pesticides (Colla et al., 2002) . It is due to the continuous increase of prices of synthetic chemicals in the world market organic farming provides several benefits to the growers. It reduces production cost and it is an environmentally friendly method of cultivation. Addition of organic and bio fertilizers improves soil structure and enhances activities of useful soil organisms. Agricultural commodities resulted from organic cultivation are good for human health.
In this regard, fertilizing snap bean with organic, mineral and bio nitrogen increased plant growth (Arisha and Bardisi, 1999 Therefore, the object of this work was to evaluate the possibility of partial substitution of the expensive nitrogen chemical fertilizers by organic manure and nitrobein biofertilizer and their effects on the growth, productivity and green pod quality of two snap bean cultivars (Paulista and Bronco) grown in clay soil under flood irrigation.
MATERIALS AND METHODS
This work was carried out during the two successive summer seasons of 2016 and 2017 in a Private Farm, Dondet Village, Meet Ghamr District, Dakhlia Governorate, Egypt, to study the effect of various sources of nitrogen fertilization which equal 60 kg N/fad., on growth, yield and pod quality of snap bean cultivars (Paulista and Bronco) grown in clay soil under flood irrigation. The physical and chemical properties of the experimental soil are presented in Table 1 . This experiment included 16 treatments, which were the combinations between two cultivars (Paulista and Bronco) and 8 fertilization treatments (combinations among mineral, organic and bionitrogen fertilizers) as follows: 60 Kg N as organic N (ON), 60 Kg as mineral N (MN), 40 Kg N as ON + 20 Kg N as M N, 30 Kg N as ON + 30 Kg N as M N, 20 Kg N as ON +40 Kg N M N, 40 Kg N as ON + 20 Kg N as MN + nitrobein (Nr), 30 Kg N as ON + 30 Kg N as MN + Nr and 20 Kg N as ON +40 Kg N as MN + Nr. 60, 40, 30 and 20 kg N/fad., equivalent 7.89, 5.26, 3 .95 and 2.63 ton FYM/ fad., respectively.
The treatments was arranged in a split plots in a complete block design with three replications. Snap bean cultivars was randomly distributed in the main plot and sources of nitrogen fertilization was randomly arranged in the sub plot. N, P and K fertilizers, calcium super phosphate (16% P 2 O 5 ) and potassium sulphate (48% K 2 O) were added at rates of 300, 100 and 50 kg/fad., respectively. The phosphorus fertilizer was added during soil preparation and before seed sowing.
The mineral nitrogen as ammonium sulphat (20.6% N) at different rates and potassium fertilizers were divided into two equal parts and the first part was added during the soil preparation, the second part was added 35 days after seed sowing. The organic mineral (FY 14 ) at different rates was added during soil preparation.
Seeds of snap bean cv. Paulista or Bronco were obtained from Hort. Res. Inst., Agric. Res. Center, Egypt and sown on the second week of March in both seasons. The area of experimental plot was 10.5 m 2 . Every plot consisted of 3 ridges 5 m in length and 0.7m in width one ridge was used to measure plant growth triats and the other two ridges were used to measure yield and its components. Seeds were sown in hills 15 cm apart on one side of ridge and two seeds per hill. The normal agriculture practices of snap bean under surface irrigation system were followed according to the recommendations of Agriculture Ministry. The chemical analysis of FYM used in this study is shown in Table 2 .
The other normal agricultural treatments for growing snap bean plants were practiced.
Data Recorded
A random samples, each of ten plants from every experimental unit were taken after 60 days from sowing and the following data were recorded:
Dry weight
Different plant parts were oven dried at 70 o C till constant weight, and the following data were recorded: 
Photosynthetic pigments
Disk samples from the fourth upper leaf were obtained after 60 days from sowing in all plots to determined chlorophyll a and b as well as carotenoids in both seasons according to the method described by Wettestein (1957).
Pod yield and its components
Green pods of each plot were harvested at the proper maturity stage, counted and weighted in each harvest and yield/plant and total fresh pod yield (fad.) were determined.
Ten plants were randomly marked from each plot for determining the number of pods/plant. Twenty pods were randomly chosen from each treatment to determine; average weight of pod.
Pod quality
Total carbohydrates (%): was determined in pods dry matter according to the method described by Dubois et al. (1956) .
Pod protein: pod protein percentage, pod total N was determined and a factor of 6.25 was used for conversion of total N to protein percentage (Kelly and Bliss, 1975) .
Fiber percentage was determined in the dry matter of pods according to AOAC (1995).
Statistical Analysis
The data of these experiments were subjected to proper statistical analysis of variance according to Snedecor and Cochran (1980) and the differences among treatments were compared using LSD at 0.05 level.
RESULTS AND DISCUSSION

Dry Weight
Effect of cultivars
There were significant differences between Paulista and Bronco cultivars in dry weight of leaves and total dry weight/plant, but there were no significant differences between them in branch dry weight in both seasons (Table 3) .
Paulista cultivar recorded higher dry weight of leaves and total dry weight/plant compared to Bronco cultivar in both seasons.
Difference in growth attributes observed among cultivars may be due to the growth habit and to the genetically potential of each genotype. This might be due to the genetic differences among cultivars and their ability for utilizing the environmental sources especially light, CO 2 , water and nutrients (Hafiz and Damarany, 2006) . 
Effect of organic, mineral and bio nitrogen fertilization
Fertilizing snap bean plants with organic, mineral and bio nitrogen had significant effect on dry weight of leaves, branches and total dry weight/ plant in both seasons (Table 3) .
Fertilizing snap bean plants with 20 kg N as ON+40 kg N as MN/fad. + Nr significantly increased dry weight of leaves, branches and total dry weight in both seasons with no significant differences with 40 kg N as ON+20 kg N as MN/fad.+Nr in the 1 st season and 30 kg N as ON+30 kg N as MN/fad.+Nr in the 2 nd season From foregoing results it could be concluded that, fertilizing with 40 kg N as ON+20 kg N as MN/fad.+ Nr., and 30 kg N as ON+30 kg N as MN/fad.+ Nr increased dry weight of leaves, branches and total dry weight/ plant. 
Effect of the interaction
The interaction between cultivars and organic, mineral and bio-nitrogen fertilization had significant effect on dry weight of leaves, branches and total dry weight in both seasons (Table 4 ).
Fertilizing Paulista cultivar with 30 kg N as ON+30 kg N as MN/fad. + Nr significantly increased dry weight of leaves, branches and total dry weight in both seasons, with no significant differences with 40 kg N as ON+20 kg N as MN/fad. + Nr., with respect to dry weight of leaves and total dry weight/ plant in the 1 st season.
As for Bronco cultivar, fertilizing Bronco cultivar with 20 kg N as ON+40 kg N as MN/fad. +Nr increased dry weight of leaves, branches and total dry weight .
From foregoing results it could be concluded that, fertilizing with 30 kg N as ON+30 kg N as MN/fad. + Nr or with 20 kg N as ON+40 kg N as MN/fad.+ Nr increased dry weight of leaves, branches and total dry weight/ plant of Paulista cultivar, whereas, fertilizing with 20 kg N as ON+40 kg N as MN/fad. + Nr increased dry weight of leaves, branches and total dry weight/ plant of Bronco cultivar.
The positive effects of organic and bio nitrogen interaction may be attributed to farmyard manure activate many species of living organisms, which release phytohormones and may stimulate the plant growth and absorption of nutrients (Arisha et al., 2003) . Such organisms need nitrogen and organic carbon for multiplication which is provided by the FYM. This is a plausible that use of FYM with biofertilizer showed a beneficial effect on vegetative growth characters of snap bean plants.
Photosynthetic Pigments
Effect of cultivars
There were significant differences between Paulista and Bronco cultivars in chlorophyll a (Chl.a), chlorophyll b (Chl. b), total chlorophyll (total Chl. a+b) and carotenoides in leaf tissues (Table 5) .
Paulista cultivar recorded higher Chl.a, Chl. b, total Chl. a+b and carotenoides in leaf tissues compared to Bronco cultivar in both seasons.
The variability among the snap bean cultivars in leaf pigments might be due to the difference in their genetic constitutions. These results are supported by many researchers such as Ismail (2000) on snap and Nour (2005) on cowpea. In this respect, Ismail (2000) found that snap bean cultivars differed significantly in their leaf pigments.
Effect of organic, mineral and bio nitrogen fertilization
Fertilizing snap bean with organic, mineral and bio nitrogen had significant effect on Chl.a, Chl. b, total Chl. a+b and carotenoides in leaf tissues, except Chl. b in the 2 nd season ( Table 5) .
As for Chl. a and total Chl (a+b), fertilizing with 30 kg N as ON+30 kg N as MN/fad.+Nr increased Chl. a and total Chl (a+b) in leaf tissues with no significant differences with 40 kg N as ON + 20 kg N as MN/fad., in the 1 st season with respect to Chl.a. concerning carotenoides fertilizing with 40 kg N as ON+20 kg N as MN/fad., increased carotenoides in leaf tissues with no significant differences with 40 kg N as ON+20 kg N as MN/fad., and 30 kg N as ON+30 kg N as MN/fad.+ Nr in the 1 st season. From foregoing results it could be concluded that, fertilizing with 30 kg N as ON+30 kg N as MN/fad.+ Nr increased Chl. a, total Chl (a+b) and carotenoides in leaf tissues of snap bean.
The enhancing effect due to the increase in nitrogen dose on photosynthetic pigments might be owe much to that N is a constituent of molecule for chlorophyll. Moreover, nitrogen is the main constituent of all the amino acids and hence of proteins and lipids as glactolipid, acting as a structural components of chloroplasts. Correspondingly, an enhancement of protein synthesis and chloroplasts formation leads to an increase in chlorophyll and carotene (Marschner, 1995) . Hsieh and Hsu (1993) reported that the use of manure increased acidity, organic matter, available P, exchangeable Mg, Mn and Zn and this in turn may affect leaves pigments. 
Effect of the interaction
Obtained results in Table 6 show that, the interaction between cultivars and organic, mineral and bio-nitrogen fertilization had a significant effect on Chl.a, Chl. b, total Chl. a+b and carotenoides in leaf tissues.
Fertilizing Paulista cultivar with 30 kg N as ON+30 kg N as MN/fad.+Nr gave the highest values of concentration of Chl.a , Chl. b, total Chl. a+b and carotenoides in leaf tissues in both seasons.
Fertilizing Bronco cultivar with 40 kg N as ON+20 kg N as MN/fad. +Nr, 30 kg N as ON+30 kg N as MN/fad. +Nr and 20 kg N as ON+40 kg N as MN/fad. +Nr gave the lowest values of Chl.a, Chl. b, total Chl. a+b and carotenoides concentrations in leaf tissues.
Yield and its Components
Effect of cultivars
There were significant differences between Paulista and Bronco cultivars in yield/plant and 60, 40, 30 and 20 kg N/fad., equivalent 7.89, 5.26, 3.95and 2.63 ton FYM/fad., respectively. total yield/fad., in both seasons, except yield/ plant in the 1 st season (Table 7) .
Paulista cultivar recorded higher total yield/ fad., pod length and pod number/plant whereas, Bronco cultivar gave higher average pod weight in both seasons. The variability among the snap bean cultivars in yield components might be due to the difference in their genetic constitutions.
The increases in total yield was about 7.12 and 7.62% for Paulista cultivar than Bronco cultivar in the 1 st and 2 nd seasons, respectively.
The differences between cultivars in yield per faddan (Table 7) as a result of their variation in the total dry weight (Table 3 ) and leaf pigments (Table 5) 
Effect of organic, mineral and bio nitrogen fertilization
Using organic, mineral and bio nitrogen fertilization had significant effect on yield/ plant and total yield/fad., in both seasons (Table 7) .
Fertilizing snap bean plants with 20 kg N as ON + 40 kg N as MN/fad. + Nr, significantly increased yield/plant and total yield/fad., pod length, pod number/plant and average pod weight with no significant differences with 40 The increases in total yield was about 27.93 and 28.70% for fertilizing snap bean with 30 kg N as ON + 30 kg N as MN/fad. +Nr than that plants which fertilized with 60 Kg MN/fad., in the 1 st and 2 nd seasons, respectively.
The maximum yield in 30 kg N as ON + 30 kg N as MN/fad. + Nr was due to more number of pods and large sized green pods as well as increased vegetative growth and balanced C/N ration, which might have increased the synthesis of carbohydrates which ultimately promoted greater growth and yield. It has been also reported that, the secret of hormones like IAA, cytokinin, auxin and GA which might have been another factor for increasing the yield (Brown  et al., 1993) .
The positive effects of organic and bio nitrogen interaction may be attributed to FYM activated many species of living organisms, which release phytohormones and may stimulate the plant growth and absorption of nutrients (Arisha et al., 2003) on some pepper cvs. Such organisms need nitrogen and organic carbon for multiplication which is provided by the FYM. This is a plausible that use of FYM with biofertilizer showed a beneficial effect on vegetative growth characters of snap bean plants. Moreover, this interaction in improving nutrient availability in the root zone and accordingly reflected in increasing the vegetative growth, and pods yield characteristics of snap bean. Chaudhari et al. (2001) reported that highest green pod yield per plant in French bean was due to the combine application of organic and inorganic manure and fertilizer. 
In this regard,
Effect of the interaction
The interaction between cultivars and organic, mineral and bio-nitrogen fertilization had significant effect on yield/plant and total yield/ fad., in both seasons (Table 8) .
As for yield/plant, fertilizing Paulista with 20 kg N as ON + 40 kg N as MN/fad. + Nr, significantly increased yield/plant, whereas, fertilizing Bronco with 40 kg N as ON + 20 kg N as MN/fad. + Nr increased yield/plant in both seasons.
Respecting total yield/fad., and pod traits, fertilizing Paulista and Bronco with 30 kg N as ON+30 kg N as MN/fad. + Nr and 20 kg N as ON+40 kg N as MN/fad. + Nr increased total yield/fad., pod length and average number of pods/plant in both seasons. The interaction between fertilizing Bronco with 20 kg N as ON+40 kg N as MN/fad. + Nr increased average pod weight in both seasons
The increases in total yield was about 37.06 and 40.67% for the interaction between fertilizing Paulista with 30 kg N as ON+30 kg N as MN/fad. + Nr and was about 30.03 and 34.92 for the interaction between fertilizing Bronco with 30 kg N as ON+30 kg N as MN/fad.+Nr than the interaction between fertilizing Bronco with 60 kg N as MN/fad., in the 1 st and 2 nd seasons, respectively.
Pod Qulaity
Effect of cultivars
There were significant differences between two cultivars in total carbohydrates, total fiber and total protein in pod (Table 9 ).
Paulista cultivar gave higher total carbohydrates and total protein in pods, whereas, Bronco cultivar gave higher total fiber in pods in both seasons. 
Effect of organic, mineral and bio nitrogen fertilization
Results in Table 9 show that, organic, mineral and bio nitrogen fertilization had significant effect on total carbohydrates, total fiber and total protein in pod in both seasons.
Fertilizing snap bean plants with 30 kg N as ON+30 kg N as MN/fad.+Nr increased total carbohydrates, total fiber and total protein in pods in both seasons. Whereas, 20 kg N as ON+40 kg N as MN/fad., or 20 kg N as ON+40 kg N as MN/fad. +Nr increased total fiber in pods in both seasons.
These results are similar to that recorded by Mandour (2014) Table 10 show that the interaction between cultivars and organic, mineral and bionitrogen fertilization reflect significant effect in total carbohydrates, total fiber and total protein in pod in both seasons.
Effect of the interaction
Results in
Fertilizing Paulista cultivar with 30 kg N as ON + 30 kg N as MN/fad.+Nr, significantly increased total carbohydrates and total protein in both seasons, with no significant differences with 20 kg N as ON+40 kg N as MN/fad.+Nr in the 1 st season, as well as with 40 kg N as ON+20 kg N as MN/fad. + Nr and 30 kg N as ON+30 kg N as MN/fad., in the 2 nd season.
Fertilizing Bronco cultivar with 30 kg N as ON+30 kg N as MN/fad. + Nr or with 20 kg N as ON+40 kg N as MN/fad. + Nr, significantly increased total carbohydrates and total protein in pods.
As for total fiber, fertilizing Bronco cultivar with 20 kg N as ON+40 kg N as MN/fad. or with 40 kg N as ON+20 kg N as MN/fad.+Nr significantly increased total fiber in pods. 
